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22 OCEANIC AND OFFSHORE

The FAA is responsible for providing air traffictraffic management (ATM) system improvement
services to aircraft flying within specific flight in- concept, including separation reduction and other
formation regions (FIRs). These regions include airspace enhancements. A combination of ground
portion of the western half of the North Atlanticand airborne automation capabilities and technol-
Ocean, a large portion of the Arctic Ocean, andg@yies in satellite-based communications, naviga-
major portion of the Pacific Ocean (see Figurgon, and surveillance will reduce or balance
22-1). The oceanic domain consists of oceanic aipntroller workloads to help oceanic service pro-
route traffic control centers (ARTCCs) and offyiders solve potential conflicts, traffic congestion,
shore sites. The New York and Oakland oceanig,y demand for user-preferred trajectories. This
centers are responsible for oceanic airspace, Whilghitecture is centered around improving auto-
the Anchorage ARTCC provides en route (includmation and communications capabilities in the

ing radar coverage) and oceanic air traffic Sefyound system to take advantage of communica-
vices for all Alaskan airspace. Air traffic servicegjong. navigation, and surveillance capabilities in

Frlcl)wdzd bg;] San Jugn, Gﬁuﬁm’ a(;]d H(_)no:glu r?l rcraft avionics. A major goal of the architecture
all uncder the oceanic ofishore domain. Each Qb . oyer training, operations, and maintenance

these latter faciliies—commonly referred to a8 sts by evolving toward maximum commonality
center radar approach control (CERAP) fac'"t'e.ks)etween offshore, oceanic, and domestic air traf-

or offshore sites—is unique in terms of their ai - services
traffic control (ATC) operations and associate '

ATC automation systems. Figure 22-2 shows that the oceanic ATC services

The future oceanic architecture must accomm® Oakland, Anchorage, and New York will

date substantial air traffic growth that is expecte@volve toward commonality with the en route do-
in oceanic and offshore airspace through autom@ain, while Guam, Honolulu, and San Juan will
tion enhancements and procedural changes. Th&@lve toward commonality with the terminal do-
changes will reduce separation standards—longnain. The concept of commonality is that appli-
tudinally, laterally, and vertically. Th&trategic cations software will be common, where
Plan for Oceanic Airspace Enhancements anappropriate, but will also incorporate the domain-
Separation Reductiondune 1998, describes thespecific capabilities necessary for operational
FAA's strategy to support the overall oceanic aisuitability.

Figure 22-1. Oceanic Airspace
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NATIONAL AIRSPACE SYSTEM

Oceanic airspace is an area in which airspace w$tange data link messages via satellite communi-
ers can realize significant benefits from enhancegations (SATCOM) or high frequency data link
ATC system capabilities. Small improvements itHFDL). Pilots will be able to negotiate climbs,
fuel efficiency or reductions in flight times candescents, and specified maneuvers between af-
create large savings in airline operating costs. Priected aircraft and the oceanic service provider
dictability of aircraft getting and staying on their(see Section 16, Surveillance, and Section 17,
preferred routing can be especially cost beneficiommunications). Decision support tools will be
for the airlines used to help oceanic service providers detect and
resolve possible conflicts and to prevent con-
trolled aircraft from entering restricted airspace.
Technical advances in automation and in satellite _ _ _ _
communications and navigation can increase ustf€ role of oceanic service providers will evolve
flexibility while increasing levels of capacity andfrom performing procedural separation using pa-
safety in the oceanic and offshore domain. Autger strips to performing procedural separation
matic dependent surveillance (ADS), better navemploying situation displays and controller deci-
gation tools, near real-time communications, ansion support system tools for separation and stra-
automated data exchange between pilots and ogggic planning.

anic air traffic controllers via data link will pro-

vide the flexibility to change flight trajectories inThe gceanic architecture will evolve through four
response to changes in wind-optimal routegsens |eading toward commonality with the en
rather than having to adhere to predefined routes, ie and terminal architectures. The evolution of

that are calculated hours in advance. Oceanic S8la oceanic and offshore systems toward a com-

vice providers will have situation displays of traf'mon infrastructure will require close coordination

fic in oceanic airspace and decision SUPPO[Lih, the acquisition efforts of other domains.

system (DSS) tools, allowing them to proV'del'hese dependencies are discussed in the specific

QL%Zecjdgéglarsifoaﬁﬂ%?mf;om their displays at "Grehitectural steps. The applications software will

become as common with other domains as appro-
Pilots will have a cockpit display of nearby trafficoriate. Domain unique requirements, primarily
received via automatic dependent surveillangdue to surveillance and communication differ-
broadcast (ADS-B) from other aircraft. Pilots anénces, will be retained as necessary for opera-
service providers will be able to initiate and extional suitability.

22.1 Oceanic Architecture Evolution

Oakland

Oceanic/

En Route
Commonality

Offshore/
Terminal
Commonality

Figure 22-2. Oceanic Architecture Evolution Toward Commonality
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The oceanic architecture is driven by the avai+ New York and Oakland, which are oceanic
ability of enabling capabilities. The timing of spe-  FIRs, are discussed in Section 22.1.1, Oce-
cific capabilities is presented in Table 22-1. The anic Architecture Evolution.

table focuses on the evolutionary steps of the oce- Anchorage, Guam, Honolulu, and San Juan
anic architecture. Table 22-2 presents the evolu- are offshore sites and are discussed in Section
tion of the concept of operations (CONOPS) in 22.1.2, Offshore Architecture Evolution.

terms of the types of events experienced by use ) . .
yp P y %3.1.1 Oceanic Architecture Evolution

and oceanic ATC service providers for a typicéa _ _ _
oceanic flight in relation to the evolution of theCurrently, a number of innovative alternatives to

NAS meet oceanic user needs and commitments are be-
' ing evaluated. This process could substantially af-

The oceanic architecture evolution is organizelct the architectural evolution.

into two elements: oceanic and offshore siteThe architecture diagrams presented later in this
These sites include: section show the content of each evolutionary

Table 22-1. Oceanic Capabilities Evolution

1998 1999-2007 2008-2013
Current Steps 2 and 3 Step 4
Communications HF voice through communications | HF voice through communications service | Rarely HF voice via communications
service provider provider service provider
Some FANS-1 data link Direct communications Some FANS-1 data link (SATCOM)
FANS-1 data link (SATCOM) Some HFDL
Some ATN Mostly ATN
Some HFDL
Surveillance Pilot position reports Pilot position reports (voice or data) Some pilot position reports (voice or =
ADS-A data) -
ADS-B (air-air) ADS-A E
ADS-B (air-air) <
Navigation RNP 10 RNP-10 RNP-4 (2}
Northern Pacific
Separation Standards 60-100 nmi long/lat 50 nmi lateral leading to 50/50 nmi Additional self-separation procedures
2,000 ft vertical RVSM expanded to other areas (Shared separation responsibility)
50 lateral nmi Limited self-separation procedures RVSM
In-trail climb, descents
RVSM Atlantic
Airspace Structure Fixed Less fixed Random
Flexible More flexible User-preferred profiles
Random More Random
Interfacility Comm Voice Voice Mostly data (e.g., AIDC)
Teletype Teletype Some voice
NAS-to-NAS NAS-to-NAS Some teletype
Initial AIDC Data (e.g., AIDC) NAS-wide information network
User/ATM interactions User files flight plan Defines flexible tracks NAS-wide information network fur-
User and TFM negotiate oceanic International collaboration for dynamic ther facilitates new system applica-
fix crossing time changes tions
DARP reroutes
TFM Defines flexible tracks Defines flexible tracks Defines corridors
Assigns fix crossing times International collaboration for dynamic
changes
DARP reroutes
Airborne Equipment Airborne collision avoidance Airborne collision avoidance system Airborne collision avoidance system
system CDTI CDTI
Cockpit multifunctional display (e.g., Enhanced cockpit multifunctional dis-
weather, etc.) play

Additional applications
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Table 22-2. Evolution of Events in Oceanic Domain

1998
Current

1999—-2007
Steps 2 and 3

2008—2013
Step 4

Users

For non-west coast flights with no gateway
reservation, flights enter oceanic air-
space at lower than preferred altitude or
are delayed due to 10 or more minutes
longitudinal separation required

Uses HF voice communications via com-
munications service provider (e.g.,
ARINC)

Some FANS-1/A data link communications

Reroute requests are time-consuming for
pilot

Pilot sees some traffic on TCAS display,
most traffic out of range

Pilots report waypoint position reports

Few self-separation procedures (in-trail
climb/descent)

For equipped aircraft, communication

going from domestic to oceanic is seam-

less (both using data link)

For some FIRs, seamless interfacility tran-

sition

May request more reroutes (less workload
intensive for pilot)

CDTI displays more traffic, and ADS-B
provides additional information

ADS-A-equipped aircraft automatically
sends waypoint and periodic position
reports

Limited self-separation procedures using

ADS-B (air-air) and CDTI (in-trail station-

keeping, lead climb/descent)

Communications going from domestic to
oceanic ATC seamless (mostly ATN)

Seamless interfacility transition

No need to request for reroute as long as
maneuvers are within the corridor

Pilot sees more traffic and weather infor-
mation

Able to fly preferred profile with shared
separation responsibility

Service
Providers

Altitude requests granted, if controller is
not busy

Ignores altitude profile information in flight
plan; controller does not offer altitude
change unless requested by aircraft or
needed to resolve problem

Reroute requests time-consuming for con-
troller, limiting ability to grant requests

Receives waypoint position reports from
pilot

Voice or teletype interface with other FIRs

Prototype AIDC for limited data interface
with other FIRs

Controller uses altitude profile information
in flight plan for planning purposes

Altitude requests more likely granted due
to additional airspace available (e.g.,
RVSM), altitude profile information in
flight plan, and controller less busy with
manual tasks

Reroute requests are more likely granted
(less workload-intensive for controller)

Receives ADS-A waypoint and periodic
position reports from aircraft

More data interface with other FIRs

Automated decision support tools (includ-
ing conflict probe) reduce reliance on
paper strips

Few pilot position reports. Receives ADS-
A position reports

Flight Progress monitoring by exception

Data communications interface with all
other FIRs

Flight Object processing facilitates han-
dling change requests

step in a logical or functional representationparty and language problems), current oceanic
without any intention of implying a physical de-separation minima are very large. Intensive coor-
sign or solution. An overview of the sequence andination is required to ensure accurate communi-
relationship of the oceanic functionality with re-cations between FIRs via teletype or telephone.

spect to the oceanic architecture is shown in Figﬁ the New York and Oakland centers. the Oce-

ure 22-3. anic Display and Planning System (ODAPS) pro-
vides a situationdisplay of aircraft positions

based on extrapolation of periodic HF voice posi-
H’on reports and filed flight plans. ODAPS soft-

Wware was originally derived from the flight data

{ons are performed through procedural separati§jocessing software used by the en route Host
b gnp b computer system (HCS) and modified to meet

using paper flight strips. Air-ground communica- A . ]
tion is indirect through a third-party, high fre-oceanic-unique requirements. ODAPS also sup

quency (HF) radio operator. Since direct rad orts a procedural conflict probe capability. The

surveillance is not possible over most of th DAPS interim situation display (ISD) is cur-
P ?ently used by service providers for planning and

T oresaissd moma o emsons o agutonal awareness. 1SD does ot yet provce
b e controller decision support tools required for

progress along their flight paths. Navigation i?t to be the primary means for procedural separa-
performed principally with onboard inertial navi- ion

gation systems (INS) and communication by H
voice. To allow for INS errors and communicaOakland is currently using a limited version of
tions uncertainties (e.g., atmospheric distumceanic data link (ODL) in a single sector. Oak-
bances, indirect voice relayed through a thirthnd and New York sites have a telecommunica-

22.1.1.1 Oceanic Architecture Evolution—
Step 1 (Current—1999)

Current oceanic ATC systems at New York an
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Step 1 Step 2 Step 3
(Current- '99) (00-02) (03-07)

Step 4
(08-'15)

Local
Services

External
Interface

FDM
(Engineering
Test Bed)

Two-
Controller
Access

Full External
Queries

Enhanced
En Route/
Oceanic

Flight Object
Surveillance
Processing
ATC DSS

ODAPS
(HOCSR)
Initial
Reengineering

Reengineer
ODAPS
(HOCSR)

ODAPS-R
(HOCSR)

NAS-Wide
Data Link

DOTS+ /OTD TFM DSS

N

tions processor (TP) that enables each secfior properly equipped aircraft and for required

controller to retain and search through ODAP8&avigation performance (RNP)-10 aircraft in the

messages and messages received from tRerth Pacific Ocean. Procedural changes and in-
ARINC radio operators. The current oceaniternational coordination will enable RVSM to be

workstations include an ISD and a TP/ODL proextended to the entire Pacific Ocean for equipped
totype workstation that displays flight informa-aircraft. This step also brings enhancements to
tion. In addition, New York is using an air trafficDOTS Plus. Figure 22-4 illustrates the logical

services interfacility data communicationsoceanic architecture during Step 1.

(AIDC) prototype providing ground-ground data ) i i
link between selected FIRS. Enhancements to the oceanic architecture during

Step 1 include:
The oceanic centers also use the dynamic ocean
track system (DOTS Plus) as a traffic manage- Procedural-based conflict probe checks oce-
ment planning tool. DOTS Plus identifies optimal ~ anic flight plans and proposed revisions for
tracks based on favorable wind and temperature potential conflicts and provide an alert if sep-
conditions, while projecting aircraft movement to ~ aration minima are predicted to be violated.
identify airspace competition and availability.

Figure 22-3. Overall Oceanic Architecture Evolution
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<
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DOTS Plus improvements include hardware
An operational, procedural-based conflict probe replacement and functional enhancements,
will support reduced vertical separation minima such as improved weather data, elimination of
(RVSM) and 50 nmi lateral through ODAPS. duplicate message feeds, track definition
RVSM reduces vertical separation from 2,000 feet message interface to ISD, remote monitoring
to 1,000 feet for aircraft in specified segments of and software maintenance, and an enhanced
oceanic airspace. Oakland implemented proce- graphic user interface (GUI). DOTS Plus ex-
dural changes to support 50 nmi lateral separation pands upon the previous DOTS track genera-
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Infrastructure Improvements

+ DOTS Hardware Replacement
* HOCSR HW w/ ODAPS S/W

Functional Enhancements
* Dynamic Reroute (DOTS+)
* Conflct Probe for RVSM (ODAPS) (ggégg) Interim
(/gns) Jnmdeg?gltljlntyd B:ttg gﬁkm)m (AIDC) * NADIN (Flight Data Processing, DiSSFI)ﬁ:;n(?SD)
* ARINC — Conflict Probe)
+1SD Controller Tools (Controller Toals)
+ Oceanic Data Link (ODL) * HOCSR )
(Air-Ground Data Link) : '(\‘)\é/g { DOTSPlus ! ARINC
i i | (Track Gen i || Display
Separation Services  Traffic Display, !_
 RVSM (North Atlanic) Legend RS
77771 infrastucture Flight Information
Avionics «~ = -="! Improvements AIDC - Dlsplay (F|D)
Functional (TP/ODL)
* TCAS Enhancements

Planned
Functionality

Domestic Centers
(New York, Oakland )

| ARTCC

tion, traffic display, and track advisore
functions and is capable of supporting flexi-
ble tracks and dynamic reroutes. DOTS Plus
enhancements streamline the process ac-
counting for weather and balancing loads, and
allow the tracks to be updated more rapidly.

Multisector ODL supports air-ground data
link communications and extend single-sector
data link functionality to all ODAPSsector
positions. In this early phase, ODL windows
are displayed to the oceanic service provider
on the flight information display (FID). How-
ever, if ODL is not running, the FID displays
telecommunications processor data. This
multi-sector ODL capability, via ARINC as a
data communications service provider, uses
satellite communications for exchanging mes-
sages with FANS-equipped aircraft. Data link
functions include automated entry of flight
identification into a list of flights entering the

Figure 22-4. Oceanic Architecture Evolutior—Step 1 (Current—1999)

The ISD tool set introduces automated deci-
sion support tools to the controller for calcu-
lating time, speed, and distance for head-on,
in-trail, and crossing situations.

The ODAPS hardware will be replaced to
solve end-of-life-cycle and year 2000 prob-
lems. The en route program, Host/oceanic
computer system replacement (HOCSR), will
replace the en route and oceanic hardware.
The current oceanic functionality will be sus-
tained using the existing ODAPS software on
the same hardware platform that is being used
for the en route automation system. The econ-
omies of scale enabled by using common
hardware for oceanic and en route applica-
tions will result in lower life-cycle costs.
Moving to a common hardware platform will
also provide a starting point for the evolution
to a common software architecture to support
oceanic and domestic ATC applications, as
discussed in Section 21, En Route.

sector, a display of messages to the track coRySM (North  Atlantic) enables properly
trol position, and a transfer-of-communicaequipped aircraft to be cleared closer to their opti-
tion message to aircraft exiting the FIR mum altitudes and to be closer to the wind-opti-
mal routes. Conflict probe helps enable conflict-

* Initial AIDC supports the ground-ground datgree clearances and provides additional flexibility
link communications, which enables mesin granting user-requested routings in a timely
sage/coordination to be exchanged betwegnanner. DOTS Plus provides flexible tracks, en-
U.S. oceanic FIRs and their equipped, adjabling the system to be more responsive to chang-
cent FIRS. ing wind conditions.
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Improved air-ground communications and coordiFigure 22-5 illustrates the logical oceanic archi-
nation (enabled by ODL) will reduce the miscomtecture during Step 2.

munications inherent in messages relayed

voice. Data link and expanded radio coverage W%Q

provide direct pilot-controller communications, .
enabling more timely delivery of clearances bI Step 3, the Oakland and New York centers will

the oceanic service provider and responses froa&%rrggge ége ;ﬁg:lﬂdesduﬁ‘/g"c;rﬂzsszggr::;aﬁg
the flight deck. The AIDC will make similar im- P

rovements in around-around communications (ADS-A). Figure 22-6 illustrates the logical oce-
P 9 9 " anic architecture during Step 3.

The ISD controller tools will provide oceanic serStep 3 enhancements are outlined as follows:
vice providers with further automation support,
reducing the amount of time required by manually
intensive computations. Along with conflict
probe, these capabilities enable service providers
to identify potential conflicts and to grant user-
preferred routings and requests more frequently.

.1.1.3 Oceanic Architecture Evolution-
tep 3 (2003-2007)

The expanded AIDC message set will allow
oceanic service providers to send, receive,
and display additional ground-ground data
link messages between FIRs (i.e., coordina-
tion; transfer of communications; and emer-
gency, miscellaneous, and general

22.1.1.2 Oceanic Architecture Evolution- information messages).

Step 2 (2000-2002) * A two-controller access program will provide

. a fully functional oceanic data link position
In Step 2, the Oakland and New York centers will - for an assistant controller in each sector, al-

refresh the oceanic flight data processing (FDP) lowing shared sector responsibilities. The

hardware. Additionally, reengineering tasks will  op| windows will be displayed on both the
begin to accommodate additional surveillance and E|p and I1SD and will be accessible from ei-

communication sources and to initiate commonal-  ther position.
ity with the en route domain. The HOCSR plat-
form will provide the basis for developing®
common en route/oceanic processing. Procedural
changes and international coordination will en-
able RVSM to be extended to the Pacific Ocean ADS-A will enable FANS-equipped aircraft
for equipped aircratft. to automatically provide periodic position re-

|_
<
o

A full-fidelity trainer will enable oceanic ser-
vice providers to train in a realistic system
simulation environment.

Domestic Centers
(New York, Oakland)

* NADIN ¢ ODAPS !
Infrastructure Improvements * ARINC | (HOCSR) i
*HOCSR —= I |nitial Reengineering ] (DOTS+)
+ NWS i (Flight Data Processing);
«0CC (S
Separation Services |mgrlrlggttion
* RVSM (Pacific) Legend i AIDC i_ Display
* RNP-10 {777 Infrastructure (o g
+50 nmi Lateral ~—- " Improvements (T ) Interim
Functional i OoDL i_ Situation

Enhancements { Dion)
I:l Current/Enhanced Ispla
Systems )
* FANS 1/A
Planned
+CDTI D Functionality ARTCC

Figure 22-5. Oceanic Architecture Evolution—Step 2 (2000-2002)
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ARTCC Wx
*AIDC Processing
*ARINC |
Infrastructure Improvements + HOCSR i~ o
, * Oceanic/En Route Data Link Processor (DLAP) 1 + CPDLC | ARTCC | Reengineer
| * FDM Prototype 1 +0CC ! (Local Interface) 4 Oceanic System
* ADS-A N e Y 2 (Flight Data Processing)
Functional Enhancements CTTTTTTTTTTTY \
I ARTCC | ool
BRI ADC | (with Oceanic || | ARTCC :
+ Certified DSS Tools . i Interfaces) 1 [ Initial FDM |
« Initial Local Data Sharing Domestic Centers ~ f----——--- - 1| 1 (Prototype at“Beta’ Site) |
* Multiprotocol Data Link Processor (DLAP) (New York, Oakland) v S I
« Verify Use of Flight Objects : DLAP — Oceanic DSS
« Initial NAS-Wide Information Sharing v (ATN) (CP, Controller Tools)
«Two-Controller Access | oo— 00000 oe—_- - (PTUCQUUIS@| Sieparanon
S a Displays
« Full-Fidelity Trainer Legend Comm Server via Displays)
{777 Infrastucture (ADS-A, AIDC,
Separation Services ~———! Improvements CPDLC) 1 0TMS
* Procedural Improvements for Runctional D
* 50/50 nmi I:l Current/Enhanced |
Avi " Systems
VIonics Planned
+ ATN/FANS1 D Functionality
* ADS —
« CDTI | ARTCC l

Figure 22-6. Oceanic Architecture Evolutior—Step 3 (2003—-2007)

ports and event waypoint reports via data
link. ADS-A will also include lateral devia-
tion event reports. The waypoint position re-
port will be relayed to oceanic service,
providers for processing. The oceanic auto-
mation will display and update the aircraft
position accordingly. ADS-A will support au-
tomation functionality that provides distance
checking for 50-nmi longitudinal separations?
sends distance checking alerts to both the FID
and the ISD, and updates to the oceanic flight
plan data base. ADS-A position reports will
be used by conflict probe in its computations.

(ETMS) will help improve coordination be-
tween oceanic and domestic traffic flow plan-
ning.

The en route software reengineering efforts
will accelerate in Step 3 to address domestic
and oceanic commonality (see Section 21, En
Route, for a detailed description).

Ground automation upgrades to display sup-
plementary flight data lists, along with ac-

companying procedural changes and
approved DSS tools, will enable the elimina-
tion of paper flight strips.

A common server will support ODL, AIDC

and ADS-B. ' Figure 22-6 shows the implementation of local in-

formation services at Oakland and New York

. . . nters that will incorpor nic-uni -
e The oceanic architecture allows horlzontaF.e ters that corporate oceanic-unique ap

separation standards to be reduced to SO/gacatlons.

nmi, enabling more aircraft to get closer t@A flight data management (FDM) prototype will
their wind-optimal routes. Increased fre-be deployed at one ARTCC. When the FDM is
quency and accuracy (GPS-based) of positiamperational, it will replace the existing flight data
reports, combined with better controller-pilotprocessing capability. The FDM prototype will be
communications, helps enable reduced sepan in parallel with the existing FDP and serve as
ration standards without adversely affectingin engineering test bed. The FDM expands the
safety. ODL, high frequency data linkexisting ODAPS FDP capabilities by enabling the
(HFDL), and ADS-A will enable improved processing of the flight object (see Section 19).
ground-air communications and more reliabl@his development will enable implementation of
and frequent surveillance data. DOTS Plua common FDM to support all domains. In brief, a
will be renamed the Oceanic Traffic Manageflight object will contain information about a
ment System (OTMS) to reflect its expandedight (planning through post-flight archiving and
scope. The interface between the OTMS armhalysis) and will be accessible to all FAA service
the enhanced traffic management systeproviders and authorized NAS users.
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FANS-1/A two-way data link (TWDL) communi- Two-controller access provides oceanic control-

cations, ADS-A, and Air Traffic Services (ATS)lers with the capability to more evenly distribute
facilities notification services will be providedthe workload associated with reducing separation

and' as user equipage and demand d|CmTN, minima and handling data-”nk‘eqUipDEd aircraft
(CPDLC) will be provided. At this time somel€ss” operations and the corresponding reduction
oceanic and en route data link processinc:;] Capadw_controller workload will enable oceanic service

ities will be merged in the Data Link ApplicationsprovIderS to meet expected increases in demand.

Processor (DLAP). With the initiation of an Oce_Serwce providers will use visual displays and de-

. icati interf i1to DLAP ATNCiSion support tools to monitor the traffic situation
anic communications intertace into ’ and to separate traffic. They will do more strate-

services can begin to be supported in oceanic afi planning and grant more user preferences and
space via DLAP. Aircraft equipped with data linkequests. During this time frame, additional pro-
applications, such as TWDL/CPDLC, will be fly-cedural improvements will be considered to allow
ing in domestic en route airspace, as well as odgmited self-separation procedures, such as in-trail
anic. Much of the communications software (e.gstation-keeping and lead climb/descent.

FANS-1/A, ATN) needed for the ground systems . L
will be common to both domains. The expanded AIDC message set will provide im-

proved coordination between the oceanic facili-
DLAP will provide multi-protocol and multi-ap- fieés and other international FIRs. The data link

plication support for data link communications tggUPPOrt for both FANS and ATN will take advan-
tage of improved avionics and significantly im-

aircraft flying in both oceanic and en route air- Ve Ground.ar communications. The common
space. DLAP will mask the application differ-ProVe ground-al unications.

ences from aircraft with different types of dat oceanic en route data link platform will facilitate

X . . g Beamless aircraft transitions and data transfers be
link equipage and will present data link messagesqan the two domains.

to the oceanic automation system in one common

format for each application. The oceanic system&2.1.1.4 Oceanic Architecture Evolution-
therefore, will only have to include one version oftep 4 (2008 and Beyond)

each application (TWDL, ADS-A, and ATN), Figure 22-7 illustrates the logical oceanic archi-
even though multiple airborne versions of eactecture in this step. The evolution of oceanic and

application are being supported. offshore systems to a common hardware and soft-
Infrastructure Improvements
!« Common Oceanic/En Route H ATCT
! Infrastructure and Processing I *ADS-A ;?éggé‘
1+ NAS-Wide Information Network E g[():sc/ﬁ ORAD « AOC
1+ Anchorage: Common Oceanic/En Route ! (CPDLC, HF)
i Infrastructure and Processing H « Oceanic DL R
. *NEXRAD i ARTCC 0 ARTCC
Functional Enhancements +AIDC (FIRs ) ! (with Oceanic Interfaces, '—; Weather
] ] ’ ) ¢ NAS queries) ] Processing
« Flight Object Preprocessing and Integration ~/ | N s
with Aircraft ARTCC :’ ARTCC )
+ Common Oceanic/En Route Functionality IN Data Link | ATCDSS ]
(with Oceanic-Unique Applications) S Control and Appl i (CACM,CR,
+ Anchorage: Common Oceanic/En Route VIV e \ ___(ZP_'_ M?’_A\_N_)__j
. . N s . SN e
Advanced Functionality Added Incrementally II:E) i Eﬂhﬁgﬁfedsogfanm \: i Common i
—— 4 | +Suveilance | LTRSS |
Separation Services N i ' o Ittt
Legend F 1 Data Processing ] T ARTCCWS
* RNP-4 7=~ "1 Infrastructure °© ¢ +Flight Data Management | | | (Enhanced DSR) !
' ___1 Improvements i (ODAPS Functions | (ATCDSS) |
Functional E «_Integrated) N I S, !
) Enhancements J\/ :""Aé-}éé""‘:
Domestic Centers I:l gur;em/Enhanced S ( Voice ) r—i Maint. Monitor |
(New York, Oakland, ply:ni:"; ) __Processing !
Anc horag e) C) Functionality ARTCC I

Figure 22-7. Oceanic Architecture Evolutior—Step 4 (2008 and Beyond)
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ware infrastructure with en route and terminaExpanded collaborative decisionmaking would
will be completed in Step 4. Oceanic operations anable further sharing of separation responsibility
the Oakland, New York, and Anchorage centefsetween the oceanic service provider and the
will depend on the acquisition of the common erflight crew. The pilot’s ability to support climbs,
hanced oceanic en route system. An FDM will bdescents, and crossing and merging routes will be
implemented at all three sites, replacing the exissupplemented by uplinked conflict probe infor-
ing FDP. A common surveillance data processdnation and display of more traffic and weather
for the en route, oceanic, and terminal domairfiata. The oceanic service provider’s ability to pre-
will be implemented at each site with domaindict conflicts will be supplemented by pilot-intent
specific modifications. The I1SD and FID func-information downlinked from the aircraft. Com-

tionality will be integrated into the enhanced DSRNON TFM decision support tools will further im-
workstation, which becomes the commonProve coordination between oceanic and domestic

ARTCC workstation. It is assumed that the erfacilities.

hancements made to the DSR during Step 3 of thie full NAS-wide information network imple-
en route architecture evolution will enable it tq-nentation will provide a uniform data format be-
support oceanic requirements. A COMMORyeen oceanic and the en route and terminal
ARTCC infrastructure will support common andsystems. The ICAO message set will be supported
unique oceanic and en route enhanced weathghd data communications interfaces will exist
decision support system, and maintenance apphith all other equipped FIRs. Data link communi-
cations. This common, modern infrastructure wiltations will be standardized, resulting in im-
provide the ground-based platform needed for deroved coordination and seamless interfacility
veloping many of the advanced functional entransitions.

hancements (see Section 21, En Route).
22.1.2 Offshore Architecture Evolution

Oceanic communications will continue to migraterne current offshore oceanic ATC systems in An-
from voice communications to data communicac-horage, Honolulu, San Juan, and Guam have
tions. While data communications becombs partial radar coverage. The Anchorage and Hono-
primary means of communications, oceanic willjly TRACONs are not part of this domain and
continue to support a mixed equipage environyre discussed as part of the terminal architecture.
ment. Increased use of ADS, CPDLC, and AIDGhe offshore facilities use the Microprocessor En
will continue to reduce the need for manual coolRoute Automated Radar Tracking System (Mi-
dination. The ability to communicate trajectorycroEARTS) for radar data processing of domestic
and route information (via CPDLC or TWDL) and oceanic traffic wherever radar surveillance is
will enable increased granting of user-preferregvailable. The MicroEARTS are automated pri-
routes. ADS-A will be integrated with an ad-mary and beacon radar tracking and display sys-
vanced conflict probe tool tailored for oceanitems whose functional capabilities are essentially
use. (see Section 17, Communications). the same as the terminal area ARTS IlIA radar

o . _ data processing system, with the additional capa-
The NAS-wide information network will be struc- pjlity of employing both short- and long-range ra-

tured to conform to NAS-wide data standards; t@ar.

incorporate multilevel access control and data

partitioning; to provide data security and allow!@Ple 22-3, Offshore Evolution Events, summa-
s the major events that will occur at each off-

real-time data access via queries; and to assu _ _ I q litv with
all data-routing and distribution functions, inclugSnore site as it evolves toward commonality wi
glther the en route or terminal domain.

ing data link. Planned functional enhancement
added incrementally to the system, may be able e following paragraphs present the offshore ar-
support even further reductions in separation staghitecture evolution in more detail. Architecture

dards. These would include advanced functionatiagrams show the content of each step in a logi-
ities, such as dynamic sector boundaries, conflical or functional representation without any inten-

resolution, and 4-dimensional trajectories. tion of implying a physical design or solution.
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Table 22-3. Offshore

Evolution Events

Step Anchorage Honolulu San Juan Guam
1. (1998-1999) DOTS+ HIW replacement | OFDPS-R (HOCSR) with Current system Current system
DOTS+ functionality OFDPS software (Miami patch) (Manual FDP)
CPDLC MicroEARTS MicroEARTS RDP MicroEARTS RDP
MicroEARTS
2. (2000-2004) OCS rehost/replacement Additional HOCSR Terminal controller worksta- STARS/P3|

MicroEARTS upgrade STARS/P3| tion
DSR workstation Terminal controller workstation Local information services
ARTCC local information | Terminal local information ser- ADS and data fusion
services vices
ADS and data fusion ADS and data fusion
3. (2005-2007) ARTCC local information Local information services STARS/P3| Terminal controller workstation
services upgrade upgrade Local information services ADS and data fusion
NAS-wide information NAS-wide information network upgrade Local information services
network SDP SDP upgrade
NAS-wide information net- SDP
work NAS-wide information network
4. (2008 and Common infrastructure Common infrastructure with ter- | Common infrastructure with Common infrastructure with
beyond) with en route minal terminal terminal

22.1.2.1 Offshore Architecture Evolutior— including offshore and oceanic sectors. OCS also
Step 1 (Current-1999) provides flight data to the MicroEARTS radar
Figure 22-8 depicts Step 1 of the offshore archflata processor. An existing AIDC prototype sys-
tecture for the four offshore sites: Anchorage, Hdem will become operational to support a ground-
nolulu, San Juan, and Guam. ground data link with other international FIRs.

The sector layout at Anchorage will also include a
Anchorage DSR workstation that is connected to the Mi-
Anchorage uses a unique flight data processifjoEARTS, which will replace the current radar
system—the offshore computer system (OCSylisplay. While Anchorage will be using the DSR
OCS processes oceanic flight data and impleéommon console hardware (driven by the Mi-
ments its own version of data link for FANS-croEARTS and the OCS), it will not be using the
equipped aircraft in Anchorage ARTCC airspace)SR software.

|_
<
o

San Juan, Guam)

7777 Infrastructure
Improvements

Functional
Enhancements

I:l Current/Enhanced
Systems
C) Planned
Functionality

Offshore Sites ocs Oc(eDan_i[cj V)VS i ODAPS ‘i Oceanic WS
-side i (HOCSR) i (D-side)
Anchorage, Honolulu, FDP, CPDLC i '
( g ( J{__osw L ®or) il oter

« TRACONs Display
+ NADIN Other
+ 0CC (RDP)
« ARINC = Anchorage Honolulu
+ NWS
+ Radar HOST Patch Oceanic WS
(Miami) (D-side)
] (FDP) (FDIO)
Radar Display

Guam

Common
Console

San Juan

Radar Display
(PVD)

ARTCC/CERAP

Figure 22-8. Offshore Architecture Evolution—Step 1 (Current=1999)
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Anchorage (like New York and Oakland) also hadlo new improvements are scheduled prior to
the automated planning tool, DOTS Plus. DOTStep 2.

Plus implements track generation and track adv'é-2 1.2.2 Offshore Architecture Evolutiop—
sor functions and interfaces with the National Air'Stép. o (2000-2004)
space Data Interchange Network (NADIN) for the” _ _
exchange of track information and aircraft posiEigure 22-9 depicts Step 2 of the offshore archi-
tion reports. Scheduled DOTS Plus improvementgcture for the four offshore sites.

include hardware replacement and functional en-

hancements, such as improved weather da pchorage
elimination of duplicate message feeds, remofeue to aging equipment, the OCS will be re-

monitoring and software maintenance, and an eRosted (OCS-R) onto a more modern platform
hanced GUI. that includes a reengineered flight data processor

that is based upon the existing OCS software. Mi-

Anchorage implemented procedures to suppo FoEARTS functionality mav be raded with
reduction to 50 nmi lateral separation for RNP-1Q 5o 5 iDLé_BI datlay fusi%n ;npdg imprO\\;veld

aircraft in the North Pacific Ocean (NOPAC) inweather data as a part of the Safe Flight 21 and

April 1998. Capstone demonstration programs. This ADS-B
Honolulu and data fusion capability will be needed to sup-

In Honolulu, the CERAP uses the Offshore Fligh‘i)ort _object_ives Of. these programs. Inforr_nz_:l@ion
Data Processing System (OFDPS), which is bas aring will _be |mp_lemente_d via th? _|n|t|al
on modified ODAPS software and is interfaced t TCC Io_cal mform_anon services and will incor-
a MicroEARTS radar data processor. An OFDpRBorate unique local interfaces.

communications system provi_des a phannel fQlionolulu

external interfaces to communicate with OFDPS

; o ; An additional HOCSR will be deployed to
The MICTOEARTS system, commissioned in Jam@upport the transition from the CERAP’s present

ary 1998, provides new controller workstations; . S
The OFDPS will be rehosted as part of the ER!amond H?ad. location. The existing HOCSR
il be maintained as a backup during the

Route HOCSR program, so the HOCSR hardwa¥ " iod. Af h locati h
will be wusing existing OFDPS applicationtr"’ms‘I lon period. ter the - relocation, €

software during this period. (See Section 21, EM'C“.)EARTS will be replace_d by STARS and
Route). terminal controller workstations. The STARS

functionality will be upgraded to coincide with
San Juan the STARS preplanned product improvements

In San Juan, the CERAP obtains flight data infoiP*l) (see Section 23, Terminal). Information
mation remotely from the Miami ARTCC (Miami sharing will be implemented via the initial local
patch), which is transmitted to the rep|acememforrr_1atlon services and will incorporate unique
flight data printers (RFDPs). San Juan uses thecal interfaces.

plan view display (PVD) for MicroEARTS con- San Juan

troller positions. San Juan commissioned the Mi=

croEARTS system in early 1998. The Miami patch for the San Juan FDP process
will remain unchanged during this period. Infor-
Guam mation sharing will be implemented via the local

Guam currently uses MicroEARTS with commorinformation service and will incorporate unique
consoles that function as situation displays at eatgtal interfaces.

sector. (MicroEARTS was commissioned in

March 1997.) Flight plans are received over affuam

aeronautical fixed telecommunications networRhe STARS with the terminal controller worksta-
(AFTN) circuit, and flight strips are printed usingtions will replace the existing MicroEARTS sys-

a PC-based program. All flight plans are mandem and common consoles. The STARS
ally entered into MicroEARTS, and all flight datafunctionality will be upgraded to coincide with

processing is done manually by the controllershe STARS Pl (see Section 23, Terminal). Infor-
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Offshore Sites { artcc || [oots ey . | Tiocsh)
(Anchora ge, Honolulu, i Local Info. Sves. =1 Plus iLocal Info. Sves. ! (FDP)
San Juan, Guam) i (Local Interface) | i (Local Interface) ] “——__
! OCS-Rehost || “------------- 4oL 3 |
~ RDP i (FDP, CPDLC) | I — ! ‘ STARS P
* TRACONs MicroEARTS || \-2-—-i——_Zl ! :C STARdSRDPI' -------------
. Data Fusion 1Comm an i
e ( ) DSR WS o - Tew
« ARINC HOCSR L—|
* NWS 1 Backup
+ Radar — Anchorage | ‘------ ’ Honolulu
* ADS-A ! i
* ADS-B (ZAN) T ) ST ) ILo_c_eﬂ_Iaf_o“é\;c_s— y | [ HOST Patch
! Local Info. Sves.; -4 STARS Pl il (Local i~ (Miami)
i - | 1 ol
{(Local Interface) } —— 11 interface) | (FDP)
Legend ~ - ; \ < ‘o
77771 Infrastructure ml TCW | |
~ - - =" Improvements (CTTTTTTTTTTTY ) ) ) Vicro i
1 1 ICro- _d
Enhancements i ComsmTér'?dS RDP'l . EARTS Radar Display
:] Current/Enhanced N (RDP) (PVD)
Systems
() plamed Guam San Juan
Functionality
ARTCC/CERAP

Figure 22-9. Offshore Architecture Evolution—Step 2 (20062004)

mation sharing will be implemented via the locahnchorage
information services deployed at Guam and wilThe OCS-R will continue providing FDP func-

incorporate unique local interfaces. tionality. The ARTCC local information services _

at Anchorage will be upgraded and unique oce- B
22.1.2.3 Offshore Architecture Evolution— anic interfaces will be incorporated. The local in- E
Step 3 (2005-2007) formation services will provide the capability for &

a data repository, in accordance with standards
Figure 22-10 depicts Step 3 of the offshore archigeveloped for the NAS-wide information network

tecture for the four offshore sites. (see Section 19, NAS Information Architecture
« NADIN [ ===============
+ TRACONs { ARTCC Local Info. | . T \
+ SOCC i Svcs. Upgrade w/ -DOTS+ i Local Info Sves. 1§
* ARINC  Oceanic/Offshore M i (with Offshore ] H(,):CDSPR
« NWS i Interfaces i Interfaces) |
« ADC | rrommmzmooomee- : OCS-Rehost | | ~-----=======--- ’
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I : (Limited FDP) | |1 Oceanic/Offshore (FDP)
i Oceanic/Offshore i Interf
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Figure 22-10. Offshore Architecture Evolution—Step 3 (20052007)
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and Services for Collaboration and Informatiomnd system software). The applications software
Sharing), that will enable the sharing of commowill be common where appropriate but will also
information between FAA facilities. comply with the domain unique requirements
necessary for operational suitabilifyhe Anchor-
Honolulu, San Juan, and Guam age system will have the architecture and capabil-
San Juan's MicroEARTS system will be replaceifies described in Step 4 of the oceanic
by the STARS and the terminal controller workarchitecture evolution (see Section 22.1.1.4).
station (TCW). The STARS functionality will be
upgraded to coincide with the annual deploymefonolulu, San Juan, and Guam
of STARS Bl enhancements (see Section 23, Te#n this step, Honolulu, San Juan, and Guam will
minal). The common reengineered surveillancevolve from offshore site domains to an infra-
data processor (SDP) will be deployed. Limitegtructure common with the terminal domain. This
FDP capabilities will also be provided in STARSstep will fully implement electronic flight data
during this period. Upgraded local informationmanagement by using flight objects and the NAS-
services with unique offshore interfaces will bavide information network. The common infra-
deployed along with the NAS-wide informationstructure will include flight data management
network. (FDM), surveillance data processing, and initial
. . TRACON/offshore automation decision support
é%eéi?zggggﬂg Qg;fg;eagture Evolution— systems. '_Fhe goal is to achieve infrastructure
commonality (e.g., common hardware and system
Figure 22-11 depicts Step 4 of the offshore archisoftware). The applications software will be com-
tecture for the four offshore sée mon where appropriate but will also comply with
the domain unique requirements necessary for op-
Anchorage erational suitability (see Section 23, Terminal).
This step initiates the evolution from the Micro- o
EARTS/OCS-R-based oceanic flight data marg2-2 Summary of Capabilities
agement, surveillance data processing, and initi@iceanic operational improvements are centered
oceanic ATC decision support systems to mor@ound improved automation systems; procedural
advanced functionality and a common infrastrudmprovements; and advanced communications,
ture with en route. The goal is to achieve infranavigation, and surveillance capabilities. In the
structure commonality (e.g., common hardwareear term, RVSM will enable increased airspace

. TRACONS /:\ — .
. i TRACON 1
. /?glf\lc R | ATCDSS i mm--------o- .
g | (CA.CP) | |{ NASInfo.Svcs. |
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« ADS-A E (see Figure 22-7) | temmmmmmmmm—o Tow |
eADSSB | [V 0 | J
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Figure 22-11. Offshore Architecture Evolution—Step 4 (200&and Beyond
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capacity, and ODL and DOTS Plus will supporpicts the evolution of oceanic and offshore
dynamic rerouting and separation verificationoperational capabilities.

Aircraft equipage and procedural improvements

will allow the separation standards to be reducezf-3 Human Factors

to 50 nmi lateral in more oceanic airspace. Human factors methods, principles, and practices
LWi|| be applied during the oceanic evolution pro-

Automation enhancements, multi-sector OD(: Understanding the h factors |
ADS-A, and AIDC will enable separation stan- ess. Understanding the human factors 1SSues as-
ciated with the oceanic implementation of

dards to be reduced to 50 nmi lateral and 50 nj . S .
longitudinal in some oceanic airspace and théah S.' |m_proved navigation tools, real-time com-
eventually in all oceanic airspace. Procedural i:zpunlcat[?ns, aénd aut(_)mateo! data e.’éCha’?g% be-
provements, in conjunction with separation fro IWEe.n prlot ‘?‘”d og_eanllc servuéedpro_vl_ ervia at?
the glass and stripless operations, may allow sep- | IS _rIFqU|re ' h'Sp ay? ar;_ ecision ﬂsup_p_cl)r
aration standards to be reduced beyond 50/50 n p's will support the goals of increasing eX|b|_-
in some oceanic airspace. Sharing common inforY and efficiency through implementing dynamic

mation between oceanic and domestic sites al %’outlnglt(?.g., step %Im&bs, cruise climbs, andtopf-
international FIRs will improve coordination. Imum _altitudes) and dynamic management o
route structures (i.e., flex tracks and user-pre-

Migration to an enhanced en route/oceanic auterred profiles).

mation system with advanced decision supp(c)):rto achieve these goals requires a better under-

tools and dynamic sector boundaries will supp . . L
the capability for further reduction of oceanic seps- anc_il_ng of W.h'Ch deC|S|on§ to support and what
aration standards. specific fu_nctlons DSSs will perform. Further-
more, to integrate the system across domains,
The NAS-wide information network will facili- boundaries, and authorities will require an in-
tate sharing control data for collaboration bedepth understanding of the communication pro-
tween national and international air traffic serviceess between controllers in the system and how
providers to determine the daily airspace structutbis process can be automated.

(based on wegther,' demand', user prefergnces, el"?w% human factors aspects of this new process
equipage), to identify and mitigate capacity prob-

" |¥Y be critical, since the improved communica-
lems, and to ensure seamless transition across

boundaries. The NAS-wide information networktI h level and less rigid structure in the airspace

S , L ; will need new methods for presenting information
will improve collaborative decisionmaking be-

tween FAA and usersas will timely data link to controllers and other users.
sharing of information between the oceanic sefFhe primary elements of the required information
vice provider and the cockpit. Figure 22-12 deto make this transition include the definition of

|_
<
o

Dynamic Rerouting, RVSM, Flexible Tracks, more flights
achieve optimum altitudes, 50 nmi lateral implemented in some airspace

Supports 50/50 nmi, more A/C closer to wind-optimal
time path, enabled by shared sector responsibilities

Service
Improvements

Procedural improvements allow separation reductions beyond
50/50 nmi, more strategic planning, more user preferences and
requests granted. Improved coordination. More collaborative decisionmaking.

Figure 22-12. Oceanic and Offshore Operational Improvements
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service provider and user functions, decision praaformation transfer between users and oceanic
cesses, information requirements, and commurdervice providers.

cation processes that are necessary to accomplish

the goals. This information makes it possible tinclusion of the flight deck in some shared sepa-
integrate flight-strip information on the primaryration responsibility requires additional human

oceanic display in a manner that allows for thfyctors research to address the issues of flight
elimination of paper flight strips. deck information requirements and cross-system

Human factors guidance will be provided in théntegration. The issue of responsibility (e.g., spe-
area of oceanic automation and decision suppdific procedures and rules of the road) will be ad-
systems to ensure that they will provide the antidressed and resolved before shared separation
ipated user and service provider capabilities. Thecisionmaking/responsibility occurs on the flight
DSS must detect deviations and account for rgeck. A concerted effort will be directed at deter-

quired oceanic procedural separation rules. ISsuggning the capabilities and limitations of pilots

requiring resolution include accuracy and sensji-nd controllers so that it will be possible to

tivity of the algorithms versus the false alarm : . .
. ._change the oceanic concept of operations in a
rates that are acceptable to service providers.

Tools must be developed to help system designéFLanner that results in the requisite increase in ef-
understand what decisions should be supporteifiency and safety.

the best means to deliver the information to th8 iderable h fact i : ired
service provider, and how to elicit knowledge onsiderablé human tactors guidance IS requiré

from experts during the algorithm developmenfor Successful transition between stages of the
process. oceanic system evolution process. This includes

implementing data link communications and pro-

Using oceanic data link to issue altitude ass'gr&'gsses and the transition from procedural separa-
ments, frequency changes, clearances, a

weather hazard alerts will contribute to ef“ficiencyﬂo.n u5|_ng p""pef st_rlps to procedural separation
There are human factors issues to be resolved H§iN9 displays with integrated DSS tools.

garding the ability of oceanic service providers to .

ensure that the correct messages are sent, prop€dy* Transition

received, and acknowledged. Human_ factors "%he oceanic and offshore transition is shown in
search needs to be conducted to refine and ayg- 92.13

ment the human engineering guidelines for gure '
system development in data link communications ,
to ensure that providers and users sustain or ért-4-1 Oceanic Elements

hance their current level of situation awareness, principal elements of the transition to the

using data link communications during oceanig . . .
. Oceanic architecture are as follows:
operations.

The process of TFM in future oceanic operations DOTS Plus implemented at Oakland and
will depend heavily on collaborative decision- New York

making. That is, information will be shared be- o

tween service providers and users so that both ODL, ISD controller tools, and initial AIDC
parties can optimize the process of flight schedul- deployed at Oakland and New York

ing, routing, and maneuvering. Human factors re-

search is required to develop alternative methods ODAPS hardware at Oakland and New York
for interaction between users and service provid- rehosted onto the same type of platform as the
ers to enhance oceanic flexibility. The research Host sustainment platform (HOCSR)

needed encompasses development of analytical

tools to evaluate the human factors aspects of haw ADS-A software deployed at Oakland and
collaborative decisionmaking (CDM) will be con-  New York; communications server supports
ducted from the standpoint of communication and ODL, ADS-A, and AIDC
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[OA@ 08| 99(00| 01|02 03(04|05|/06(07|08|09(10(11|12|13|14]|15
NAS Modernization Phases Phase 1 Phase 2 Phase 3
Oceanic Architecture Steps Step1 | Step 2 Step 3 Step 4
Oceanic |ODAPS ODAPS-R (HOCSR) / Enhanced Oceanic/En Route System
AIDC, ISD Controller
Tools Enhanced AIDC
CPDLC
ODL ATN DL Common DLAP
DOTS + 0TMS Common TFM DSS
ADS-A Software
Stripless Operations
Offshore Architecture Steps | Stepl | Step 2 [ stp3s | Step 4
Offshore
ZAN DTS + Enhanced Oceanic/
En Route System
ZAN OCS Rehost
ZHN
OFDPS ODAPS-R (HOCSR) Enhanced
ZHN/GUAM ZSU Terminal System
STARS STARS

Figure 22-13. Oceanic and Offshore Transition

* OTMS functionality upgrades at Oakland and

New York
e TCA, Full-Fidelity Trainer, Enhanced AIDC

« Transition to stripless operations at Oaklane

and New York

 FDM prototype deployed as engineering test

bed

e Common DLAP supporting oceanic and do-

mestic data link

e Introduction of NAS-wide information net-
work

¢ Common oceanic/en route system deployed

at Oakland, New York, and Anchorage

STARS deployed at Guam and Honolulu

* Introduction of Local Information Services at
offshore sites

STARS deployed at San Juan

e [Introduction of NAS-wide information net-
work at offshore sites

e Common terminal infrastructure for Hono-
lulu, San Juan, and Guam

e Common oceanic/en route system for An-
chorage

« Functional enhancements are implemented to
fully satisfy mid-term CONOPS.

22.5 Costs

+ Common terminal/offshore system deployedhe FAA estimates for research, engineering, and

at Honolulu, San Juan, and Guam

e Functional enhancements are implemented
fully satisfy mid-term CONOPS.

22.4.2 Offshore Elements

development (R,E&D); facilities and equipment
{E&E); and operations (OPS) life-cycle costs for
oceanic and offshore architecture from 1998
through 2015 in constant FY98 dollars are
presented in Figure 22-14.

» The principal elements of the transition to the2 g \watch Items

offshore architecture are:
 DOTS Plus implemented at Anchorage
» OFDPS replaced at Honolulu (HOCSR)
e OCS replaced at Anchorage

JANUARY 1999

A current study is investigating a number of inno-
vative alternatives to meet oceanic user needs and
FAA commitments to reduce separation stan-
dards. This effort focuses on an FAA/industry
partnership to deliver benefits earlier than is cur-
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Figure 22-14. Estimated Oceanic and Offshore Costs

rently affordable with FAA funding. System ca-
pacity will not keep pace with growth in traffic
volume until improvements are made to the oce-
anic ATC system.

The oceanic and offshore architecture evolutiop
will require new procedures, regulations, stan-
dards, and certification of all systems whose fail-
ure could affect flight operations safety. New
operating procedures will be required for reduced
separation standards, flexible routing, and in-
creased use of automated information exchange
between aircraft, service providers, and interng-
tional FIRs. Standards for message formats and
content must be generated and agreed upon inter-
nationally.

Implementing oceanic capabilities and achieving

the oceanic and offshore functionality and subse-
guent operational benefits described in the archi-
tecture depends on adequate funding, which has
been and continues to be a problem. Thus, suc-
cessful implementation of the oceanic architec-

ture will depend on the success of related

activities in other domains (described below).

» Demonstrate the ability of ground automation
systems to process improved surveillance, in-
tent, aircraft state, and wind data from both
Mode-S downlink and ADS; to merge these

22-18 — (CEANIC AND OFFSHORE

data with radar data and pilot position reports;
and to display this information to controllers
with an acceptable computer-human interface
(CHI)

Timely deployment of ODAPS, OFDPS, and

OCS hardware supportability solutions that

solve the infrastructure replacement problems
in the near term and provide a bridge to the
new capabilities of the evolving systems nec-
essary to meet future requirements

The budget for incorporating some of the fu-
ture functionality is related to development of
common algorithms to provide this function-
ality across domains where appropriate. Ar-
eas where common functionality across
domains is anticipated are:

— Surveillance processing and ADS data fu-
sion in the terminal, en route, oceanic, and
surface domains

— Weather services
— Flight object processing (FDM)

— Functionality in some ATC DSS and safety-
related tools.

JANUARY 1999
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